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The biochemical unity of life, the doctrine of
comparative hiochemistry, was the guiding princinle of
Edward L, Tatum'!s scientific career, His molding of
that principle into a systematic method
of bliochemical genetic analysis has helped to transform
contemporary experimental biology, The exploitation of these
principles in research on the fumgus, Neurospora, and the
bacterium Escherichia coli, were imnstrumental in making
these favored research materials for the most furmdamental
investigations of the mature and action o0f the geme in the
l{vimg cell, His most important {mvestigations were al]
collaborative efforts, speakinmg to the facility with which
he could comhine his own perspectives as a comparative
biochemist with those from other disciplines and of other \\\k
personalities, His scientific achievements were /TC; [
aporopriately recognized by his election to the Nationa! o
Academy of Seiemces fn 1952 and the Nobel Prize inm
Phvsiology amd Medicime {n 1958 (shared with G,w, Readle
and J, Lederberg), A more enduring legacy has beerm the
everyday use of experimental mutatiom analysis of
hiochemical pathwavys im modern biology since then,

Edward Lawrie Tatum was born at Baulder,Colorado on
December 14, 1909, the first son of Arthur L, and Mabe!
Webb Tatum, At that time his father was {nstructor in
chemistry at the University of Colorado, Im rapid
succession the Tatum family moved to Madison,Wisconsing
ChicagorIllinoisy PhiladelphiasPennrsylvania; @Xi ‘0,5;4pf W |
Vermillion,South Dakotas amd back to Chicago by 1918, In ¢
the process, the elder Tatum had held a succession of
teaching positioms, earmed a Ph,D0, in physioloay and
pharmacology from the linfversity of Chicago, and an M,D,
from Rush Medical College, By 1925 he had settled at the
University of Wisconsin at Madison as Professor of
Pharmacology, _

Edwards, having the advantage hoth of this remarkable
family background, and some schooling at the University of
Chicago Experimental School, then continued his education
at wisconsin, earning a bachelor's degree in 1931 and a
PheDe in microbiolegy in 1934, His arsduate studies, and a
vyear's postdoctoral research were in the wave of
extraordinary developments in the physioloaqy and nmutrition
of pacteria under the*eadershio of E,B, Fred (1ater
president of the University of Wiscomsin), apd W,H,

Peterson During that time, Tatum also collaborated with A “”’i‘yy*4”~9ﬂ~www
HeG, Wood, Eamond Smnell, and Claude Fromageot, publishing
an extensive series of pioneering studies on the role of
vitamins {n hacterial nutrition, His dissertation,
published 1936, comprised the isolation of a thiaminlike
substance from natural products, and the demonstration that
thiamin was an essential growth factor for propicomic acid
bacteria, At this point {n the development of the subject,
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nytrition of animalg, man, amd veast, The 1936 paper
aopears to be the first of a multitude that showed that
mamy bacteriag) species also had diverse reaujrements for
the same substances proven to be so crucial for animal and
human nutrition, His dissertation also comprised a study of
the enzymatic racemization of lactic acid by toluenijzed
cell suscensions of Clostridium butylicum, Coming from a
lapboratory 0f {nternatiomral distinction, these studies were
already recCanized by contemporary reviewers {in the course
of his graduate studies, .

In 1934 Tatum won a fellowship of the Gemeral
Edycation Roard to take him, with his wife (the former Jume Alton)
and infamrt dauahter, for a year to Fritz Kogl's
Yahoratory at Utrecht, Netherlands, Kogl had just puritied
and crystallized piotin, as a qrowth factor for yeast, and
this emabled and inspired further studies on its
nutritiomal role for other microorganisms, (Not until 1940
was the rutritiomal significance of biotin recognrized for
animals),

By Tatum's own account, his brief time at Utrecht
(concerned with efforts to isolate further growth factors
for staphvlococci) mever reached a sharp research focus,
The most important evenmt was his mepeting a fellow from
Finland, Nilg Friea who was using the newly available
biotim to demonstrate the specific rutritienal reauirements
of an ever wider range of fungi, Fries anmd Kogl were also
able to demonstrate striking examples of mutual nutritioral
repcalr of complementary deficits in mixed cultures of
varfous furgi, Similar phenomena had recently been reported
by Lwoff and _woff for the exchamge of hemin and
ricotimicmademposinmne=dinucleoctide between different species
of Hemophilus, Tatum's report to the Gemeral Education
Board also records his gratification at having met A,J,
Kluyver at Delft, amnd B,C,J.G, Knight and P, Fildes in
Englands then alreadvy wel)l kmown as leadimg {investigators
of bacterial chemiatry amd nutritiamn from a comparative
verscective, All three had also commented on
Yvariational' chanaes in the mutrition of bacteria as
reflecting the evolution of their bhiochemical competence,
They had neot, as vet, adopted the lamguage or conceptual
framework of genetics which would have described such
varfations as geme mutations affecting biosynthetic enzymes,

That same year, G,W, Beadle was onm the point of moving
trom Harvard to Stanford, planmring a research program in
physiological genetics, Tatum's professors at Wisconmsin
were looking out for possible positions for him, ang
forwarded RBeadle's solicitation for a research associate
"piochemist to work om hormome=~like substances that are
concerned with eve pigments im Drosophila,"

(But their pDreferred recommendation concermed research on
the chemical microbhiology of butters "This field is
certainly getting hot,") Evidently Dean Fred had also
decided to try to keeo him for Aisconsin, but founmd that
Tatum had already cabled his acceptance of the position
oftered by Beadle, We can only speculate whether the drive
for a novel amd more indepemdent rale, mers fortume or his
own foresfight was predomimant in his choosing insect eves



over dairy microbinlagy (whose comtemporary ecomonic
importance weps manifest,) That he would have been
influenced in some measure bv the challenges of comparative
biochemistry is at least plausible in the light of future
events,

Havina Joined Beadle at Stanford, Tatum was engaged
between 1937 and 1941 in the ardyous labors of extracting
pigment=precursors from Drosophila ltarvae, Earlier
transplantation exveriments of Ephrussi and Beadle had
demonstrated that a diffusible substanmce produced by
wild~type flies was critically lacking im the mytant
strain, A s{amificant short=cut emerged from a discrepancy
petweern the published report of Ephrussi amd Chevais, and
Tatum ard Beadle's own expcerience, According to the former,
normal eve=color could be restored in cultures supplemented
with tryptophane; however, Tatum could not confirm this
exceot with cultures carrying a bacterial contaminant, Far
from discarding such a contaminrant as an {nterfering
variable, Tatuym cultured the organism (a Hacillus species)
to orove that it was also a source of the elusive hormone,
The interchangeahility of qrowth factors for bacteria and
aninals, amd the krmrowledge that mamy microbes symthesized
vitamins required by other species, undoubtedly underlay
this perspective, A,J, Haagen=Smit, whom Beadle had known
at Harvard, was mow at the Califormia Institute of
Technologys and Tatum visited him to learn microchemical
techmiaques, then set out to isolate the V+¢ "hormone" from
the bacterial culture, He succeeded im doing this in 1941
omly to be anticipated by Rutemandt et a', in the
fdentification of kynurenine, (Butenandt had noted a
publication from g Japanese biochemist that kynuremine was
one of the pProducts of metaholism of tryptoohanre {n the doq
and tested the substance for eve color hormone activity on
that well foumded speculation),

This Jarring experiences to have such painstaking work
overtaken in so facile a fashion, conmtributed to the
impetus on Beadle and Tatum's part to seek another organism
more tractable thar Drosophila for bioehemical studies of
gene action,

In Winter Quarter 1941, Tatum, althouah a research
associate without teaching resconmsibilities, had
volunteered to develoo and offer a them umorecedented
course in comparative biochemistry for the benefit of . ,

graduate students in bioloay and chemistry, In the course é{

of his lectures,®Tatum
the—nJtelition of fungi-
medias Beadle, attendima these lectures, recalled the j 1
elegant work om the seqgregation of morphological mutant
egd e seqgregat 9 f 1 ) ;ygﬁukw+&{

factors imn Neurospora that he had kheard from B,0, Dodge (inm

a semirmar at Corrmell {n 1932), work that was f911owed up by u/ﬂ) bb&kﬁ
CeCy Lindearen at Cal Tech, The conjunction was that

Neurospora had an ideal life~cvcle for genetic analysis i VfﬁuNw“ bu-,
with the immediate manifestation of segregating genes in

the string of ascospores, From Fries's work it seemed éTX“JLL‘LD'
1ike1Y that it could also be cultured readily on a well \
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defimed medium, In the event, it was soon established that
Neurospora reaquired only biotir as a supelement to an
imorganic saltmsucrose medium}; and it did imdeed orove to
be an ideal organism in which to seek mutations with
biechemical effect demonmstrated by nutritional
reauirements, Ry February 1941, *he team was Xeraying

Neurospora amd seeking these mutants, ¥,@v~”/ﬁﬁw
In those davs graduate students were not subjected to X

the technological disolacement of some of the methods, that
have 8Since beem develored, for seekimg nutritional mutants
in microornanisms: angd it was a painstaking task to examine
the isolates from iprradiated parents, one by one, for their
nutritional properties, Umtil the 299th culture had been
tested, one could not know whether the speculation would
succeed but with that famous #299 ~ which proved to be a
pyridoxin=deficient myutant = Neurospora began to occupny the
center of the stage as an object of germetic
experimentation, 8y May the same vear, Beadle and Tatunm
were ready to submit their f{rst report (to the Proceedings
of the National Academv of Sciences) of these revolutiomary
methods,

In that same year Tatum was recruited to the reqular
faculty of Starford!'s Biology Department as an assistant
professor and was emcouraged to unmdertake an increasingly
independent role in keeping with that academic station,
The succeeding counle of vyears were ones of fulfiliment of
the promise of this new organism and of the concept that
underlay its exploitation, Despite the exigencies of the
war effort, an {ncreasing number of talented graduate
students and postdoctoral fellows flocked to Stanford to
learn the new discipline, Tatum!s own work gravitated
towards the amalysis of speci{fic bioechemical pathways, in

particular the biosynthesis of tryptophanre, Lo
The biosynthesis of tryptophare, possibly harking back \,w&yy
ts the Drosophila eye=color=hormone problem, remaimed one oo

of Tatum's central interests, Amorg the early additions to -
the Neurospora lihrary were mutants that were blocked at
various stages of tryptophane formation amd could thus heln
to verify the pathway, At one point, Tatum and Bonrner
inauired whether the dismutation of tryntophane by an E,
coli prenaration was a simple reversal of the syntheti¢
reaction, While this amalogy has been complicated by
further knowledge, we mow kmow that there are fndeed
interestimg similarities between the tryptephanewcleaving
enzyme and Ome sub=ynit of the symthetase, Perhaps eayally
irzportant, im order to perform these studies Tatum
retrieved straim K={2 of E, coli from the Bacteriology
Department's Yong=standing stock collection: and by this
accident K=12 came to be the object of further gemetic
experimentation, JIts mame will reappear shortly im our
stOPVg

with Beadle's emcouraagement he also mobilized his
familiarity with hacteria to attemnt to use Acetopacter and
E. coli in a fashion similar to Neyraspora for biochemical



amalysis, No matter that there was no theoretical or
excerimental pasis at that time to expect hacteria to have
a genetic organtzatiorn similar to that of higher organisms!
In facts Tatum'!s prompt demonstration of the ease with
whichk piochemical mutants of a similar sort could also pe
induced in E, coli was itself strong orovocative evidence
that bacteria did have geres, at least im this sense,
analogous to those of Neurespora and other organisms,

During 1944=4S, the laboratories were also recruited
into an OSRD=sponsored multi=laboratory search for imoroved
strains of Penicillium needed for the practical development
of the new antibiotic, Although Stanford did make
significant imorovements in yield, these were in practise
cdtstripped by develooments with other strains elsewhere,

By this time the team of Readle amd Tatum had become
world=famous, Nevertheless, exigencies of finance and of
academic politics in the Biology department and the
Unfversity left little proximate oromise for Tatum's
academic future at Stanford, and he left {m {945 for
Yale Un{versity,
Beadle and the formidahle team that he had assembled also
left Stamnford enm bloc, in 1946, to reshape the pragram
of Biology at Caltaech,

Tatum's role at Yale was a temured
chair for the development of a
biochemically oriented microhiology program within the
Department of Hotamy, This orogression was also a
serendipitous hreak for Lederberag who at that time was a
medical student at Columbia continying research om
Neyrospora with Fpancis J, Rvan, Rvyan had been ane of
Tatum's postdoctoral fellows in 194l=42 and introduced
Lederpera's own proposals for the study of genetic
recombination in pacteria hy correspondence with Tatum, In
the event, Lederherg was able to Join Tatum at New Haven,
to work under kis syoervision in the soring of 1946 while
Tatum was organizing his mrew department, That speculation
also worked out beyvyond the wildest expectations; amd the
discovery of genetic recombimatiom im F, coli could be
reported in June 1946 by Tatum and Lederberg, vindicating
Tatum's gamble that {mdeed E, co0l{ did have geres!
The choice

of straim K=12 for these studies derived from Tatum's prior
develooment of simgle, then double myutants blocked at different
nutritiomal=hiochemical sterps, The use of such multiply marked
Stocks made it possible to avert a number of technical difficulties
that would have confused the interoretation of searches for
recombinational phemomena, QOnrly later did we learm that Kei{?2 jtself
was a remarkably lucky choice of experimemtal material? only about
one in twenty ramdomly chosen straims would have given positive
results in experiments designed according to our protocols, In
particular, strain B, which had become the standard material for
work om bacteriophage, would have been stubbornly unfruitful,
Subsequenrtly, K=12 also proved to he a remarkabhly rich source of the
plasmids == F and lambda == whick have become the obljects of major
experimental programs {n their Oown rignt, This serendioity cannot
ratiomally be attributed to any persomal skill or insight on Tatum's
part, Om the other hand, the style 0f his peceptivity to the 'far=out!
prooosals of a medical studemt to visit his laboratory was



typical of the comhimatiom o0f humam generogity anmgd scientific
vision that characterizend his carear,

Durimg his period at Yale, Tatum also recruited David
Bomner to conmtinue Joimt research onm the biosynthesis of tryptophane
and bolster the academic program im micrenioloay, He was still to
be disappointed in the level 0f commitment to the expansiom of
biochemically ariented research in a department that was still
heavily domimated by the morohological=systematic tracditions, In
1948, Douglas Whitaker mhaving assumed a mew leve! of leadershio
im bioloaical research at Stanford, Tatum acceoted a call to returnm
as full professor to the department that had reglected to offer
him a first promotion just three years earlier,

{Yale Ph,D,s)

From this time forward Tatum pursued and supervised a
variety of research orojects which were generally a
reconciliation of his students! and fellows! prior
interests, with migs own particular biochemical {nsights, He
became {ncreasingly interested im the anmalogy betweenr
mutagemesis amd the carcinogeresis in an early anticication
of the currently famous Ames screening test, If the
{nguction of mutritionally dependent mutants imn Neurospora
was in fact a rather laborious way to demonstrate
mutagenicity of a chemical compound, {t at least had the
py=produet ©f addimg to the library of useful strains for
biachemical pathway analysis, While many of us felt that
Ey coli was technically superior to Neurosoora both for
biochemical and geretic studies = at least im the epase with
which vast numbers of mutants could he obtained and
procagated, Tatum generally left the exploitation of this
material to the students; {t was plaim that Neurospora was
indeed his first Jove throughout his career, In addition
kis learmned Over backwards to give mis intellectual heirs the utmost
leawayY for their own develoopment,

{ Summarize which degrees were completed {m this era,]

During this decade (1948=58) Stanford was alsoc to be
the seat of a courageous, selfwconscious bid to become a major
naticnal center of scholarship, comcomitantly with the
emergence of California in economic, demographic amd pPolitical
influence, Although the mew President, J,E,Wallace Sterling
had beemn a historiar, scientific amd technical developments were
warmly nmurtured uUnder his strong leadershio == exemplified by the
adventurous amd ambitinus program to reconstruct the school of
medicime at the Stanford campus, This was to tramsform a hospitale
based school imn San Francisco, that mad had 1ittle more than a
nomimal relationshin to the academic life of the unfversity, inmto
a mational center for medical and biological research, Like the
analegous development of the school of engineering, this institution=
building was pnssible only by virtue of the postwar assumption of
federal resronsibility fer the vigorous development of high techmoloqy
and its sciemtific foumdations,

In his role as spnkesmarm for the rapidly emerQing discipline
of piochemistry, Tatum player a substanmtial role im the development
of scientific policy at Stamford, and with his subsequenrt membership
on the Natiomal Science Board nationally as well, He gave strong
encouragement to the develooment of a nmew, science~oriented
curriculum 1n medical education, and to the whole enmterprise =« fraught



with fiscal ancd mamagerial risks =« of rebuildimg the mediecal school,

In 1956, he was aopoinmted to head a mew Department of
Biochemistry, which would take full effect im {959 with the construction
of the mew medical center, However, just at this time, conflicts in
his domestic life overshadowed his professional plans, and he resianed
from Stamford effective Janmnyary 1957, coinmcidentallv with the foundering cof
hig first marriage, Sceakimg just from his own stamdpoint,
the very dePth of his feelings for family 1ife amd children made
these events especially paimful for everycme concerned,

By this tima, Whitaker had left Stanford to hecome academic
viea=president at Rockefeller and take a leading role in jts transformation
from research institute to university, He seized to opportunity to ask
Tatum to joim him there in the role that would embrace the remainder
cf Tatum's career,

In New York, Tatum married Viola Kamntor whom he had met as a
staff employe at the National Foundatien/March of Dimes, to which he
comntinued to give a preat deal of time as scientific adviser, They
diffaered im almost every imagimable measure == age, ethnic and relinious
backaround, education, temperament == bhut were the haopiest of couples,
gsharing a domesticity that was to be marred only py Viola's death
in 1974 from cancer at a tragically voung age,

As a professor at Rockefeller, Tatum was less conmcerred with
ingtitutiomal affairs tham at Stamford, byt played an increasingly

iTportant part on the matiormal scene == especially as a member of the \
National Sciemce Board, There he was especially concermned about .
strengthening programs for fellowships, and other measures to bolster ( jp\ 7.
sunnport for vounger paople enmterimg scientific work, He was also 4Wt
Chairman of the Roard of the Cold Spring Harbor Biological Laboratory, ¢

through a period of fiscal crisis and interperscnal turbulence that
e aeccording to ome of his associates == wWere the most grievous episodes
of his 1ife,

In his ownm laboratory, Tatum was especially motable for murtyring
indedendentmindad fellows in the pursufit of their own ideas, He would WA)H~
hMsve—deen Drouder of them as individuals than of any specific contributions A\
he might have added to their research, They inelude: Shatkin, Reich, Gross
Prae His voumger colleagues on the faculty, like Nertom Zinmder,
have ackmowledged a similar debt,

[Can this be stated better?]

His personal research {nterests during this phase centered
on the use of Neurospora as a model of genetic control of development,

The effects of inositol=deorivation, or of adaition of substances !ike
SHrh05e, ON the moroholoqgy of the fumgus mever failed to intrique him,
Features like mycelial branching, subsurface versus aerial hyphae, and
the formation of peritheciae, micro= amd macro=conidia were thought to
be models for the more comnlex developomental patterns in animal embrvogemesis,
Such studies are orly Just now coming inte their own, There is

no doubt that mutational alteration of develoomental patterns can
throw a great deal of light on genmewenvirommental interactions that
leagd to moroholoaical elaboration, Yet to be foumnd im thisg type of
material are ouasi~stable epigenetic states, Such as are expressed

im mnigher plant amd animal cells {in tissue cyltuyre, for which the
power of bicochemical genetic analysis would be extraordinarily
helpful,

Tatum's last paper, with ,, Mishra, is undoubtedly the most
controversial, It raports that RNA from wild=type Neurospora can
transform the {mositol mutant, enmgerdering inositol=positive forms
which segregate {m crosses like chromosomal markers, [f this work can
be confirmed in other laboratories, it will certainly cive Neurospora
still a mew role in axperimental bioloav,



' At the time of Viola Tatum's death, Ed Tatum'!s health was already
fajling, and his friends could only watch with anguish the myltiplying
paims that attenmded a life to which he doggedly cluna, Perhaps
the deepest paradox was his unremitting commitment to cigarette smokinag,
the most destructive act of his life towards any person, namely himself,

His death on November 7, 1975 from heart failure complicated by progressive,
chromnic emphysema, can bhe sguarely attributed to that urinterrupted

habit,
[Aould Ed NOT have wanted this reference to his health?)

~H—reve—me—infernation—on his 34 marriagey) —

The i{mperative of halancing eritical scientific objectivity,
personal ambition, and onme's intercependence omn others,
which some scientists may take a l{fetime or longer
to learn, was engraimed in Ed Tatum's ethos from the begimninmng, He
did mot lack for misfortume {n his persomal environment; byt we
may hope there was same compensation, that few scientists have had
80 many others look to them so warmly as father and brother,

[Bibliegraphic notei problems of documentation
Initial discovery

History of Stanmford Univ,, Medical Schoo!
Grateful to mAmy for documents anmd reminiscences
Archives collected and depoasited,]

Summary referemces on Neurospora, K=12,,,44



The tribute that is owing to Francis Ryan and Ed Tatum needs a
larger frame than this article to be justly recorded. At a time when
the public image of scientific fraternity is so problematical, it is
important to record the survival of norms{ 13 } and behavior
exemplifying mutual respect, helpfulness, consideration, and above all
a regard for the advance of knowledge, even in a system that inevitably
puts a high premium on competition and self-assertion. I have never
encountered the extremities that Jim Watson painted in his
self-caricature of ruthless competition (The Double Helix), which is
hardly to argue that they do not take place. However, even by the most
optimistic normative standards, the generosity and selflessness of my
own teachers stand out as examples to be emulated, and to pass on to
those whom I might in turn have the privilege to influence. Perhaps the
greatest tribute to their skill as teachers is that they have made it
impossible, to this day, for me to dissect my own innovation and
creativity from the ideas that they may have planted and certainly
nourished in the course of my learning and collaboration with them.



